1.•@ Introduction
The presence of single cilia has been confirmed in the cells of the epidermis [1] , glands [2] [3] [4] [5] [6] , nerves [7] [8] [9] [10] [11] , connective tissues [12] [13] [14] [15] [16] , and muscles [14] [15] [16] so far. 
Observations
With molar tooth germs, single cilia were found in two cells constituting the stratum intermedium of enamel organ, two ameloblasts, ten odontoblasts of the papillae and two pulp cells or fibroblasts. In incisors and molars, on the other hand, single cilia were found in three odontoblasts and three pulp cells respectively.
As with somatic cells, odontoblasts have centrioles in their center but those odontoblasts which have single cilia are found to have the cilia extending into the intercellular space instead of showing the diplosomal type, as is usually the case (Fig. 1) .
The cytoplasmic membrane covers the single cilium and constitutes the ciliary membrane. It is observed to have a basal body, where microtubes extend to the tip of cilium. In the lower stratum of the basal body, microtubules are seen to run from the cystoplasm to basal body of cilium.
In a cross section image of the cilium (Fig. 2) , two central tubules and peripheral tubules which could be divided as 3 pairs and 4 pairs respectively were discerned in the center. But these peripheral tubules did not seem to possess any arm. This tubular structure of 7 + 2 pattern was also observed with the cells of dental papilla and pulp cells (Fig. 3 ). Such cells as had these cilia were additionally attested in the stratum intermedium cells of enamel organ ( Fig. 4 ) and in ameloblasts ( Fig. 5) .
Although possessed of the same structure, these single cilia seen in the tubular structure were divisible into 9 + 2 pattern, while those in the peripheral tubule were 4 + 5 pairs. With a majority of ameloblasts and cells of dental pulp which did not have any cilium, on the other hand, centrioles of the typical diplosomal type were definitely found. However, they were not observed with those cells which gave evidence of the cilium.
Discussion
Morphologically, the cilium is of three kinds : 1) those motiles sharing the same pattern of 9 + 2 pairs as in the respiratory epithelium and sperm, 2) sensory cilia of sensory cells like retinae having 9 + 0 tubular structure, and 3) those with 9 + 0 pattern. As this is generally accepted to be a structure which appears in the process of cellular differentiation, it is designated as a temporary or rudimentary cilium.
The single cilium seen in dental tissue cells is regarded as being derived from this rudimentary structure [23, 24] but, in the present study, different ciliar patterns were established depending on the difference of origin, i.e., whether they are of mesodermal origin (7 + 2 pattern) or of ectodermal origin (9 + 2 pattern). It follows then that these findings are not in keeping with the previous classification and the cilium is not necessary of the single origin.
Moreover, the supposition that these cilia are not temporary structures is substantiated by the fact that the cilia were found not only in the cells of incisors and molars, but also in those of dental germs.
It is inferred that the absence of diplosomal centrioles in those dental tissues which have the cilium may be accounted by one of them having developed into it. In this inferrence we may seek its origin.
Conclusions
The electron microscopy applied to the study of single cilia in the dental tissues of rats brought to light the following findings. 1. The single cilium was found in several odontoblasts, pulp cells, cells of dental papilla, ameloblasts and stratum intermedium. 2. The cilium found in odontoblasts, cells of dental papilla and pulp cells had 7 + 2 tubular structure, and that of ameloblasts and stratum intermedium had 9 + 2 tubular structure respectively.
3. The cilium is considered not as a temporary structure, as is previously maintained. This is based on the fact that it can be found not only in cells of incisors and molars but also in those of tooth germs.
4. The origin of cilium may derive from the centriole. 
